through the use of 11 instrumentally simple and scalable domino reactions, we have transformed these two linear (rod-symmetrical) pluripotent molecular platforms into 16 different scaffolds incorporating important structural motives and multifunctional decorative patterns. The generated scaffolds entail carbocycles, heterocycles, aromatics, -unsaturated esters and acids and fused polycycles. They can be transformed into more elaborated molecular skeletons by the use of chemical handles generated in the own domino reaction or by appending different functionalities to the pluripotent molecular platform (secondary reactivity principles).
Introduction
The generation of chemical libraries with skeletal (scaffold) and stereochemical diversity remains as one of the current challenges in diversity-oriented synthesis (DOS) programs. 1 During the past decade, several DOS strategies have been designed to overcome this huge task. 2 Among these, the most transited one is the so-called build/couple/pair (B/C/P) algorithm 3 which exploits the combination of simple building blocks to generate structurally diverse libraries of small molecules. The power of this strategy was elegantly demonstrated by Nelson and co-workers 4 in the synthesis of a library incorporating 84 different molecular skeletons. The B/C/P strategy incorporates other previously developed DOS approaches such as the so-called substrate-based (folding) and reagent-based (branching) approaches. 5 In the folding approach, different substrates are transformed into different products under the same reaction conditions. On the other hand, the reagent-based or branching approach relies on the transformation of a common substrate (building platform) into an array of diverse and distinct molecular architectures (skeletons) by application of either different reactants or different reaction conditions (reagentbased differentiation) ( Figure 1 ). In general, the latter approach uses a densely functionalized (6) endow these skeletons with chemical handles for further generation of complexity and/or diversity. The design and synthesis of such platforms is not an easy task. Multicomponent reactions are very well suited to achieve this synthetic challenge, although their use in B/C/P strategies remains scarce. 6 Merging pluripotency with domino chemistry is a very appealing and powerful reagent-based DOS strategy that has been successfully used by different research groups ( Figure 1 ). 7 This designing concept constitutes the ethos of the so-called branching cascade strategy, 8 a branched DOS process that utilizes cascade (domino) reaction sequences to transform a common multifunctional substrate into complex and diverse molecular frameworks.
The synthetic power of this approach has been elegantly demonstrated by Stockman and co-5 workers 9 who drove the transformation of the rod-symmetrical (2E,11E)-diethyl 7-oxotrideca-2,11-dienedioate platform in 12 different natural-product-like scaffolds using just 12 different tandem reactions. Kumar and co-workers 10 recently described a novel branching cascade approach to transform three simple acyclic substrates into 17 distinct scaffolds using domino chemistry and a two-phase building process.
During the past decade, we have been involved in a research program aimed at the domino transformation of acyclic pluripotent platforms 1 (propargyl vinyl ethers, PVEs) and 2 (tertiary skipped diynes, TSDs) into more complex scaffolds for library synthesis ( Figure 2 ). Overall, we have generated 16 different scaffolds using 11 different domino reactions taking advantage of the reactivity profile encoded into these platforms (primary reactivity principles; Figure 3 ). The generated scaffolds entail carbocycles, heterocycles, aromatics, -unsaturated esters and acids and fused polycycles. Through the use of chemical handles generated in their own domino processes or by appending different orthogonal functionalities to the pluripotent platform (secondary reactivity principles), these scaffolds are susceptible to being transformed into more elaborated three-dimensional molecular skeletons, natural-product-like chemotypes, or privileged-pharmacophore structures featuring novel functionalization patterns adorning the structure (e.g. 3,5,8-trisubstituted coumarin derivatives 11 ) (Figure 2 ; inset).
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Figure 2. Transformations of pluripotent platforms 1 and 2.
Synthesis and reactivity profile of PVEs and TSDs.
In 2003, we reported a novel domino process based on the in situ generation of a strong base (thermodynamic concept) by a good nucleophile (kinetic concept). 12 The domino manifold delivered PVEs 1 through the tertiary-amine-catalyzed coupling of two units of alkyl propiolate 3 and one unit of aldehyde 4 (or activated ketone) (Scheme 1). 13 The manifold was coined an ABB' three-component reaction (ABB' 3CR) 14 because one unit of aldehyde (component A) and two differentiated units of alkyl propiolate (components B and B') were incorporated into the final PVE 1. The singularity of this reaction manifold relied on the chemodifferentiation of the two alkyl propiolate units via the formation of an enammonium acetylide salt. 15 The reaction manifold could be extended to more highly oxidized carbonyl derivatives (i.e. acid chloride 5) to deliver the corresponding TSDs 2 using the same reactivity principle but under noncatalytic conditions (A 2 BB' 4CR, Scheme 2). 16 In these cases, the nucleophile cannot be regenerated along the reaction pathway and it remains in the reaction media in the form of a -ammonium acrylate salt. 
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When the nucleophilic entity entails two nucleophiles (binucleophile, Nu 1 -Nu 2 ) (e.g., hydrazines, imidines, or 1,n-diamines) (Scheme 5b), then the second nucleophile executes the cyclization through a convenient and allowed n-exo-dig process (n = 5, 6 or 7) to deliver the corresponding n-membered heterocycle ring. The final [3, 3] -sigmatropic rearrangement is observed only in those cases in which aromaticity is generated (n = 5 or 6).
Reaction with multivalent nucleophiles. The MW-assisted reaction of primary amines with TSDs 2 afforded the corresponding pyrroles 11 in good yields (55-85%) (Scheme 6). 22 As expected, the 5-endo-dig cyclization needed energy (MW heating) to proceed, being the ratelimiting step of the domino process (the cyclization requires alkynoate deconjugation). On the other hand, sodium sulfide, a larger and bivalent nucleophile, generated the corresponding thietane 12 in 70% yield at room temperature. 23 The larger size of sulfur compared to nitrogen enables this otherwise entropically disfavored cyclization. It is likely that basic hydrolysis of the Reaction with bi-nucleophiles. When N-substituted hydrazines (R 2 NH-NH 2 ) were used as the binucleophiles, the domino manifold delivered the pyrazoles 15 in good to excellent yields (73-97%) (Scheme 7a). 24 The diminished aromatic character of pyrazoles compared with pyrroles 
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Scheme 9. Reaction of TSDs with N,N'-dialkylated 1,n-diamines.
O-Enolate-driven domino processes: transforming TSDs into multisubstituted aromatic platforms.
The use of a secondary amine as the nucleophile traced a new domino pathway involving the respectively, through the two-step chromatography-free process outlined in the inset of Scheme 10b. Altogether, the process transforms TSDs 2 into multifunctional aromatic platforms entailing two differentiated hydroxyl groups, two amino groups supporting different chemical environments, an ester group and a biaryl motif. The domino process is divergent and can be selectively funneled toward either of the two products by a simple change of the solvent and fixing the amount of the amine to the stoichiometry of the process. The overall yield is good, the reaction manifold is easily scalable and the final aromatic platforms feature a set of secondary reactivity principles that are well-suited for further complexity generation.
[PCR]-triggered domino manifolds.
The MW-assisted tandem propargyl Claisen rearrangement / 1,3-proton transfer reaction transforms PVEs 1 into the corresponding 1-oxatriene derivatives (Scheme 11). 18 Overall, this domino rearrangement transforms an easily assembled linear C 3 -O-C 2 platform into a carbogenic C 5 all-sp 2 linear structure endowed with a reactive aldehyde, an ester function and a doubly conjugated trisubstituted diene. A plethora of domino reactions were hosted by this carbogenic platform to generate the array of scaffolds outlined in Scheme 12. Whereas products 43 were Scheme 11. Tandem propargyl Claisen rearrangement / isomerization.
formed by the full rearrangement of the initial PVEs, products 36-41 were formed by the interception of the -allenal or 1-oxatriene intermediates.
Scheme 12. Transformations of the 1-oxatriene scaffold. The domino manifold is very efficient and operates with both secondary and tertiary PVEs and both aliphatic and aromatic primary amines to deliver the heterocyclic scaffold in good yields (~ 85% average yield) and decorated with a wide functional pattern including mono, double or spiro substitution at the sp 3 -position of the ring (Scheme 15). In addition, if the substituent of the amine is a good leaving group (e.g., R 4 = OMe), and one of the two R 2 /R 3 substituents is hydrogen, then the domino process goes on to deliver the corresponding pyridine ring. In this case, the experimental protocol calls for the use of MeO-NH 2 .HCl as the amine component and substoichiometric amounts of NaOAc as buffer to generate nicotinates 38 in good average yield (~65%)(Scheme 15). 32 The diversity-generating power of this protocol enables access to nicotinate derivatives featuring unusual substitution patterns (e.g., R 1 = Me 3 Si,
[PCR]-driven domino processes of tertiary PVE
Scheme 15. Transformation of PVEs into 1,2-dihydropyridines 37 and pyridines 38.
[PCR]-driven domino processes in the presence of an alcohol or water: transforming
PVEs into di-and trisubstituted -unsaturated acids and esters.
During the course of our studies on the transformation of PVEs into 1,2-dihydropyridines, we This redox-domino reaction constitutes a nice example of stereoselective generation of trisubstituted olefins without the use of metal catalysis, which adds sustainability to this reaction.
In order to increase the greenness of this approach, we next studied its extension to aqueous conditions. Under these conditions, mixtures of -unsaturated monoester 40 and monoacid 41
were obtained in good yields (56-96%) and good stereoselectivity (E/Z ratios up to 19/1) (Scheme 17). 33 The ratio of 40/41 was found to be substrate-dependent, spanning from 3/1 (R 1 = H, R 2 = n Bu) to 1/12 (R 1 = CO 2 Me, R 2 = n Pr). Fortunately, the mixture could be efficiently shifted either toward monoester 40 by acid-catalyzed esterification (H 2 SO 4 -MeOH) or toward monoacid 41 by alkaline hydrolysis (0.5 M NaOH in MeOH) without affecting the geometry and position of the double bond.
Scheme 17. MW-assisted rearrangement under aqueous conditions.
Organocatalyzed [PCR]-driven domino processes: transforming PVEs into salicylaldehydes.
The reversion of the domino manifold to the selective formation of salicylaldehyde derivatives 43 called for the use of an additive that can play the role of a catalyst for the enolization process (otherwise a high-energy step), a methanol scavenger to block the redox pathway, or both. After an intense experimental effort, we arrived at imidazole as a convenient catalyst for this transformation (Scheme 18). 34 Thus, MW irradiation of PVEs 1 in the presence of a catalytic 28 amount of imidazole (10 mol %) allowed us to obtain the corresponding salicylaldehyde derivatives 43 in good average yields and good tolerance with regard to the PVEs substitution pattern (aromatics, carbocycles, heterocycles, olefins, halogens, silicon, O-and N-radicals). In addition, the salicylaldehyde motif was supported on a wide set of topologies ranging from simple aromatic monocycles (acyclic secondary/tertiary PVEs) to complex fused polycyclic systems (tertiary PVEs). The reaction was also highly regioselective (Scheme 19a) and symmetry-disrupting: symmetrically substituted PVEs afforded asymmetrically substituted salicylaldehydes (Scheme 19b).
Scheme 18. Catalytic transformation of PVEs into salicylaldehydes 43.
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Scheme 19. Regioselectivity and symmetry disrupting properties of the catalytic reaction.
A computational DFT study was performed using a simplified model of PVE (R 1 = R 2 = R 3 = H). 34 The calculations underpinned an exergonic domino mechanism involving a sequential Unfortunately, the tertiary PVE homologues are not easily accessible from the corresponding tertiary propargyl alcohols using the current methodology, so although they should be suitable substrates for this transformation, they could not be tested.
Scheme 22. Synthesis of phenolic ketones 49 from secondary PVEs 48.
Conclusion.
In this Account we have described the use of PVEs 1 and TSDs 2 as pluripotent platforms for DOS strategies. A plethora of different scaffolds have been generated using the primary reactivity principles encoded into these two platforms through [a
3
]-triggered or [PCR]-triggered domino manifolds. The design of these pluripotent platforms have been discussed with especial emphasis in their synthesis and primary reactivity profiles. Eleven different domino processes have been implemented using these simple reactivity principles and a careful and rational control of the chemical reactivity. This methodology has found application in the fields of the diversityoriented synthesis (coumarin library synthesis 11 ) and target-oriented synthesis (total synthesis of the natural benzophenone metabolite morintrifolin B). 34 We hope that this Account serves to bring the attention of the synthetic community about the concept of pluripotent molecular platform and its productive implementation in DOS programs. 
